The once limitless forests of humid tropical America are rapidly being converted to grasslands. Areas newly cleared of selua or montana are cropped for a few years, then planted to perennial African grasses to' form "artificial" pastures. These generally have been aggressively colonizing species, readily disseminated either by seed or cutting, and they have become widely naturalized. Agriculture is thus but a temporary stage in the process by which forest is being converted to potreros, especially where grazing pressure, set fires, and the purposeful cutting or uprooting of aggressive woody species promote the dominance of grasses over secondgrowth vegetation (rastrojo). There is a surge and ebb to the forestgrassland boundaries thus created, but the relentless sweep of the colonos axe is producing an everwidening sea of grass. Where once stood great tracts of lowland forest -along the Pan American Highway in Mexico and Central America, on 1 This research has been supported by the north coast of Colombia, on the Andean spurs of eastern Venezuela, in the interior of Brazil, on the islands of the Greater Antilles-today one sees pasture lands stretching to the horizon, interrupted only by scattered palms, remnant woodlots, or linear rows of trees planted originally as live fences. The tropical forest of Latin America, so long considered inviolate, is under serious and sustained attack on countless fronts and it must now be considered an important question whether it will long endure (Sternberg, 1968) .
Tropical Africa-especially Angola, Rhodesia, and the Transvaal -has been an independent center of development for a number of sown forage grasses, including virtually all of the important ones that may be considered truly tropical (Hartley and Williams, 1956 ). Most of these are said to have evolved from woodland or forest margin habitats (Cooper, 1965) . Although originally they appear to have had quite restricted distributions in Africa, they are today found over wide areas of 'derived' savanna surface that once supported trees. Introduced into America, these grasses have proven to be explosively aggressive, invading and holding vast areas wherever they have received minimal support by man. For most of them numerous subspecies or ecotypes have been recognized, but little is known regarding their differing ecologic adaptations and the mechanisms for them (Torres, 1954) . The role of genetic variability, including polyploidy, in the evolution of these invasive species remains to be investigated.
It is noteworthy that all appear to have the ability to respond to higher soil nutrient levels than those encountered in the regions from which they came. In-12 variably they are more palatable to livestock than the native American species, and more productive. (Brazil) . Its establishment in the West Indies apparently dates from the seventeenth century.
In 1684 Hans Sloane, founder of the British Museum, collected and described a "Scotch grass" in Barbados, and later in Jamaica (Sloane, 1707, p. 106 By the end of the century it was described as being "extensively cultivated" in Antigua, where it had been introduced from Jamaica.
As early as 1813 it had reached Mississippi, approximately the northern limit of its range in the New World (Weintraub, 1953) . Guinea grass appears to have been introduced to New Granada (Colombia) from Jamaica in 1797 (Restrepo, 1963) . Here, too, it is reported to have been looked upon at first as only a curiosity, a source of bird seed. Its large scale cultivation was initiated in the area of Guaduas (Cundinamarca) in the middle Magdalena Valley in the 1830's where it created a major land-use revolution.
One observer called it "a true miracle grass," suggesting that the unknown person responsible for its introduction to that region deserved a statue "as high as New York's Statue of Liberty, illuminated by night . . . so as to be visible throughout the vast area of the new haciendas of the tierra caliente that it has made productive" (Rivas, 1946 
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of the Rio Grijalva in the 1880's was attributed directly to the establishment of the new Guinea grass potreros. The seed was introduced into Costa Rica in 1885 (Pittier, 1957) . The time and manner of the arrival of Guinea grass into Brazil seems to be undocumented.
It was undoubtedly early. Indeed numerous Brazilian observers have mistakenly called it native to that country. The late Agnes Chase, authority on all matters pertaining to grasses, suggested that it was probably introduced as bedding on slave ships, establishing itself wherever such vessels unloaded (Chase, 1944) . From Brazil it may have gotten to Venezuela, although the more important implantation to that country seems to have come from Colombia in the early years of the nineteenth century. a lower growing stoloniferous grass spreading chiefly by runners, is to the poorly drained bottom lands of the tierra caliente what Guinea grass is to the better drained lower slopes. The name suggests an early connection with the lower Amazon Valley; in the earlier literature it is sometimes referred to as Mauritius grass; in Oaxaca it is known as Egipto, in Colombia as admirable.
It has been so long established in Brazil that it has often been listed as a native, but there it is called capim Angola. Like Guinea grass it may have been introduced as bedding in slave ships. It was well established in Brazil at least as early as 1823, for it was first described taxonomically in that year from a specimen collected at Rio de Janeiro. It was in Guadeloupe, French West Indies, sometime prior to 1844, when it was taken to Venezuela with some fanfare (Official correspondence. . .
1849).
From there it was carried to the Santa Marta area of Colombia (Ospina Vasquez, 1955) . Its adoption was rapid, especially in Antioquia and the middle Magdalena (Rivas, 1946) at the end of the 19th century wrote of the great prosperity that Para and Guinea grass had brought to that country: "In the warm and temperate lands where it was so difficult to maintain clean pasture they are now established easily by means of these two grasses, which destroy all other competing plants. " Their introduction has been called (Ospina VAsquez, 19.55, p. 447) the most bportant economic event in Colombia between 1820 and the final establishment of coffee as the country's major commercial crop near the end of the century. The introduction of Para grass into Central America seems to have been relatively late; it reached Mexico from Cuba in 1872. At that time it was already in Guatemala where it was especially valued for milk production. Today Para grass is found on moist, poorly drained soils everywhere in the American tropics, including the irrigated pastures of the desert coast of Peru and along the new "penetration roads" reaching down from the Andes into the Amazonian lowlands.
Molasses Grass
Melinis minutiflora or molasses grass (gordura, melado), so named for its characteristic sweet odor and the gummy exudations that make its hairy leaves sticky, occurs naturally in two disjunct areas of tropical Africa. The western one extends in an arc from central Angola to Cameroun, while another to the east includes the lower slopes and adjacent areas of the Ruwenzori Range and Mount Kenya (Rattray, 1960) . The time and manner of its initial introduction into the New World is unrecorded, but it is clear that molasses grass found here optimal ecologic conditions. The worn and eroded soils of the abandoned coffee lands of the Paraiba Valley, between Rio and SBo Paulo, are almost taken over by this selfsowing grass, which tends to form a thick and impenetrable mat that snuffs out all competition. It seems to thrive best in disturbed areas and on thin soils, especially in the more temperate "coffee climates." Molasses grass is the basis for much of the modern beef cattle industry of Minas Gerais and Goias; it covers patches of soil on the steep open sides of the Sugar Loaf and other granitic domes around Guanabara Bay.
The first scientific description of Melinis minutiflora, published in 1812, was from a specimen collected near Rio de Janeiro; it was not identified in its African homeland until nearly half a century later. St. Hilaire observed it in 1816 in Minas Gerais spreading so rapidly northward that he judged it to be an invader (Anon., 1922) . Martius, on the other hand, like many other observers, thought it must be indigenous to Brazil. Gardner (1830) observed:
"It is now everywhere so common in this province (Minas) it is difficult to say which of those excellent botanists is right: [but] all of the agriculturalists I have spoken with on the subject agree with St. Hilaire . . ."
St. Hilaire had not observed it beyond 17"4O'S, but Gardner met it much further north, especially in the vicinity of houses. He thought that it would soon overrun the mountains on the Goias-Minas border, its dissemination being greatly aided by cattle.
Despite its early establishment, molasses grass, also known in Latin America as calinguero, seems to have been curiously slow in moving beyond Brazil. It is said to have been introduced from there to Venezuela in 1860, but apparently without major consequence. It was not known in Colombia until 1906 when seeds were inadvertently included in packets of seed of jaragud, another African invader, that were being sent from Brazil by the Colombian Minister to that country, General Rafael Uribe Uribe (Parsons, 1968, p. 133). The true jaragua took hold slowly and unimpressively in Antioquia, where the seeds were first sown, and since two grasses resulted from the packets sent by General Uribe, the public gave the name yaragua (jaragua) to that which prospered better, the unsuspected Melinis. As a result it became known, quite erroneously, as yaragua or yaragua Uribe. The confusion in terminology resulting from this circumstance still persists, not only in Colombia but in neighboring Venezuela and in Puerto Rico, to which the species apparently was carried from Colombia.
The spread of molasses grass outward from the point of its initial introduction in Colombia was remarkably rapid. Only three years after it had first been planted in the Amalfi district of Antioquia a hacienda there had demands for more than 4,000 kilograms of seed coming from all parts of the republic and from Ecuador in response to some articles in a Bogota newspaper. It was heralded as "the salvation of Antioquia," a province with particularly steep slopes and much thin, eroded soil. At first it was carefully seeded in beds of ashes with the first maize crop in new forest clearings, but it quickly became a volunteer, invading abandoned cafetales, road cuts, railway embankments and even pastures dominated by native grasses. Continuing forest destruction, together with man-set dry-season fires and assiduous roguing of weedy woody growth is encouraging its expansion. A recent study of the Colombian Llanos (Blydenstein, 1967 ) identifies a "Melinis minutiflora association" on the higher terraces and foothills at the eastern base of the Andes.
In one generation molasses grass has largely taken over the temperate uplands of tropical America. During the 'twenties' it spread southward into Peru and Bolivia and northward through Central America and Mexico. Henri Pittier had observed it in Venezuela in 1913, but restricted only to the immediate vicinity of Caracas. Twenty-three years later, he found it to be "completely naturalized and reproducing spontaneously, as well as being cultivated on a large scale as a forage crop of recognized excellence" (Pittier, 1937) . It is first mentioned in Costa Rica in 1908; twenty years later it was described as "completely naturalized" there in some areas. Hitchcock and Chase (1917) do not mention it in their "Grasses of the West Indies." By 1920, however, it was being distributed by a Cuban experiment station, from whence it was introduced into Mexico (Tabasco) four years later (Martinez, 1959) . In Mexico, however, it has never become very well established. It was present in Puerto Rico by 1923, but it was only after a second and well-publicized introduction from Colombia three years later that it began to take hold vigorously (Chardon, 1930) . A study of the Puerto Rico grasslands includes a Melinis minutiflora disclimax as one of the principal plant associations in the central highlands (Garcia-Molinari, 1952) . In Jamaica's Blue Mountains it has become widespread on "ruinate" lands above 2500 feet elevation. There it is known as Wynne grass and its characteristic spicy fragrance is even mentioned as an attraction in the tourist literature. Jaraguii Jaragua (Hyparrhenia rufa) is a member of one of the two most common and widespread genera of grasses in tropical and sub-tropical Africa. It is dispersed by seed with uncommon ease and it seems reasonable to assume repeated accidental introductions on slave ships. It was certainly in Brazil early, and like the other grasses previously mentioned has frequently been considered to be part of the native flora. It was first identified taxonomically in 1829 (originally Trachypogon rufus Nees) on the basis of a specimen collected by Martius in Piaui in the northeast of Brazil (Chase and Niles, 1962) . Throughout Latin America, it is known by the Tupi name jaragua ("yaragua,"
"faragua") meaning roughly "master of the field." In Brazil, it is also known as capim vermelho, because the tips of the leaves redden conspicuously on maturing.
Remarkably, j aragua seems not to have spread beyond Brazil to any other part of Latin America prior to General Uribe's introduction of seeds into Colombia in 1906. He himself presumed it to be a native of Goias, observing that it was spreading rapidly there, often driving out molasses grass (Uribe Uribe, 1955, p. 330-333) .
"If it doesn't deserve the title 'Queen of the grasses,' " the General wrote with reference to Brazil, "it is only because of the incomparable Guinea grass."
Cheese made in Minas Gerais from dairy cows fattened on jaragua he pronounced the most exquisite he had ever eaten and he hoped that Colomibans might one day enjoy a comparable product. Once established in Colombia, he accurately predicted, it would be only a matter of time before it would take over the country, at least below the 1500-meter contour.
Colombia seems to have served as the staging base from which the red-tipped jaragua, like molasses grass, spread to the rest of tropical Spanish America. It is in the decade of the 1920's that it is first reported in the Central Andes, in Central America and in the West Indies. Especially in the drier areas, where the dry season lasts five months or more, it has held a strong competitive advantage. Outside of Brazil, it has perhaps reached its maximum development in the drier western side of Central America, especially in Guanacaste and in Nicaragua where it is recognized as the base of a substantial lives tack industry. It was surprisingly slow in reaching Mexico. It is first recorded for the Vera Cruz coast in 1924 and the following year was introduced into Tabasco where today it supports an important livestock industry around Palenque. Jaragua is also prominent in Cuba where it was first sown on marginal PARSONS lands in Oriente province as early as 1920. Six years later it was reported by Hitchcock as "becoming naturalized" near Camaguey. By 1950, it was found throughout the island, "no pasture grass having ever spread so rapidly" (Alonso Olive, 1953) . In Puerto Rico, in contrast, it seems to have established itself much more slowly. In Venezuela, too its establishment must have initially have been slow. As late as 1936 Pittier could write that he had not yet encountered it there, although he suspected that it had been introduced (Pittier, 1937 Even more than the other exotic grasses in the New World tropics jaragua appears to be aided by fire. After a number of years, it may tend to weaken and eventually be invaded by other species unless regularly burned. Stockmen, who know this well, fire jaragua ranges each year in the dry season and graze it rather closely during the rainy period to avoid its becoming rank and fibrous, with progressively lower nutritive value.
Kikuyu Grass
In contrast to other African immigrants previously discussed, Kikuyu grass (Pennisetum clandestinum) belongs chiefly to the tierras frias. In the last twenty years, it has spread explosively throughout the higher elevations wherever there is no severe drought period.
It shows very vigorous vegetative development of runners and stolons but its reproductive organs tend to be reduced and stunted. This concentration on vegetative matter probably enhances its value as pasture. In Ecuador and Colombia it prospers best above 6,000 feet coming down progressively lower as it moves away from the equator. In Mexico City, where it was introduced as a lawn grass perhaps as late as 1950, it has invaded vacant lots as a weed and is a common grass in Chapultepec Park. But there it needs watering for good growth. In La Paz it crowds out other lawn grass and grows aggressively in cracks in the pavement. It is a weed along the temperate coast of California, at least as far north as San Francisco Bay Area, where it is employed sparingly as a lawn grass. Originally from the slopes of Kilamanjaro and the Kenya-Uganda lake country, this mat-forming, stoloniferous species seems to have first reached the Americas in the early 1920's, probably through agricultural experiment station activity.
The first references that I have found to it are from 1923, and at three widely separated places-Brazil, Guatemala, and Peru. Characteristically, is has escaped from trial plots to overrun adjacent areas. At first considered an ineradicable weed, it is today recognized as a valuable pasture grass in lower latitudes. In a period of about 40 years since its introduction onto the Sabana de Bogota it has almost completely overrun every open field and roadside, choking out all competition. Similarly it has invaded the Quito basin and the upper yungas of Peru and Bolivia. It mantels the terraces of the famous ruins of Machu Picchu in Peru. On the slopes of Costa Rica's Irazti volcano, where it was introduced about 1928, it was long considered a pest which tended to dominate the so-called noble grasses such as orchard, rye and fescue in the zone from 6,000 to 9,000 feet. Following the 1964-65 eruptions of Irazti, when all other grasses were killed off, Kikuyu came back early and strong, apparently invigorated by the ash. Dairymen who once scorned it now describe Kikuyu as their strongest, most resistant and resilient pasture, supporting one head per acre throughout the year.
